Objective: We aimed to investigate the prevalence of erectile dysfunction (ED) and the usage of phosphodiesterase type 5 (PDE5) inhibitors for ED treatment in infertile couples. Methods: A total of 260 male partners in couples reporting infertility lasting at least 1 year were included in this study. In addition to an evaluation of infertility, all participants completed the International Index of Erectile Function (IIEF)-5 questionnaire to evaluate their sexual function. The participants were asked about their use of PDE5 inhibitors while trying to conceive during their partner's ovulatory period and about their concerns regarding the risks of PDE5 inhibitor use to any eventual pregnancy and/or the fetus. Results: Based on the IIEF-5 questionnaire, 41.5% of the participants (108/260) were classified as having mild ED (an IIEF-5 score of 17-21), while 10.4% of the participants (27/260) had greater than mild ED (an IIEF-5 score of 16 or less). The majority (74.2%, 193/260) of male partners of infertile couples had a negative perception of the safety of using a PDE5 inhibitor while trying to conceive. Only 11.1% of men (15/135) with ED in infertile couples had used a PDE5 inhibitor when attempting conception. Conclusion: ED was found to be common in the male partners of infertile couples, but the use of PDE5 inhibitors among these men was found to be very low. The majority of male partners were concerned about the risks of using PDE5 inhibitors when attempting to conceive. Appropriate counseling about this topic and treatment when necessary would likely be beneficial to infertile couples in which the male partner has ED.
Introduction
Infertility, with a prevalence of 10% to 15%, is a major issue in many societies [1] . Infertility is defined as the failure to conceive after at least 12 consecutive months of unprotected sexual intercourse. Normal male sexual function is necessary for successful sexual performance and the chance of pregnancy. Previous reports, however, have found that the male partners of infertile couples commonly experience increased sexual stress related to infertility, report lower levels of sexual satisfaction, and exhibit a significantly increased risk of erectile dysfunction (ED) [2] [3] [4] . The recent social trend of late marriage may also be a contributing factor to the high incidence of sexual dysfunction among the male partners of infertile couples. The proper management of sexual dysfunction in these men is an important issue, both for the male partner and the infertile couple.
Phosphodiesterase type 5 (PDE5) inhibitors are the current phar-maceutical treatment of choice for ED. PDE5 inhibitors were first introduced primarily for elderly men with the launch of sildenafil citrate in March 1998, followed by the introduction of vardenafil and tadalafil [5, 6] . These PDE5 inhibitors have been shown to be very effective in improving male erectile function and they are now very popular throughout the world [7] . With their tremendous success as a pharmaceutical treatment of ED, marketing strategies have extended to include younger men. Recent reports of the recreational use of PDE5 inhibitors by healthy young men show the popularity of these drugs [8] . Therefore, considering the common incidence of male sexual problems in couples with fertility issues and the increased accessibility of PDE5 inhibitors, the chances of PDE5 inhibitor usage among male partners of infertile couples have increased. Unfortunately, no data exist regarding the use of PDE5 inhibitors among the male partners of infertile couples. Information about the prevalence of ED and the usage of PDE5 inhibitors among the male partners of infertile couples could provide data relevant to the clinical treatment of infertile couples. In this study, we investigated the prevalence of ED and the usage of PDE5 inhibitors for ED treatment among infertile couples.
Methods
This study included the male partners of couples who sought medical treatment or a clinical evaluation between February 1, 2014 and November 30, 2014 for infertility lasting at least 1 year. The study was approved by CHA Gangnam Medical Center, CHA University. All participants underwent a comprehensive interview, physical examination, semen analysis, and/or a hormonal profile study. Patients with underlying chronic medical conditions such as diabetes, hypertension, or severe male infertility issues, such as azoospermia or hypogonadism, were excluded.
The basic fertility tests included a semen analysis and a reproductive hormonal analysis. Samples were obtained for semen analysis by masturbation after 2 to 7 days of sexual abstinence. After liquefaction of the semen samples, standard semen parameters (volume, concentration, motility, and morphology) were obtained according to the 2010 World Health Organization guidelines [9] .
All participants completed the International Index of Erectile Function (IIEF)-5 questionnaire to evaluate their sexual function. Their scores were interpreted as follows: severe ED, 5-7; moderate ED, 8-11; mild to moderate ED, 12-16; mild ED, 17-21; no ED, 22-25 [10] . The participants were asked about their use of PDE5 inhibitors while trying to conceive during their partner's ovulatory period and about their concerns regarding the potential risks to any eventual pregnancy and/or the fetus. The degree of their concern about risk to the pregnancy or fetus was classified as high, intermediate, low, or none. Statistical analyses were performed using SPSS ver. 21 (IBM Co., Armonk, NY, USA). The variables were reported as mean ± standard deviation or as frequency distributions.
Results
A total of 260 healthy male partners of infertile couples were included in this study. The patients' characteristics are summarized in Table 1 . The duration of infertility and serum testosterone levels were significantly different depending on PDE5 inhibitor use. An analysis of the IIEF-5 scores of the participants demonstrated that 48.1% (125/260) had no ED (an IIEF-5 score of 22-25). The prevalence of mild ED (an IIEF-5 score of 17-21) was 41.5% (108/260), and the prevalence of more than mild ED (an IIEF-5 score of 16 or less) was 
Discussion
This is the first study to investigate the usage of PDE5 inhibitors by the male partners of infertile couples. The success of PDE5 inhibitors in treating ED and their increased accessibility have increased their usage among men of reproductive age [11, 12] . However, our study showed that the prevalence of PDE5 inhibitor usage among the male partners of infertile couples was very low. In our study, only 11.1% (15/135) of men with ED had used a PDE5 inhibitor while their partner was trying to conceive. This low usage rate of PDE5 inhibitors may have been partially due to the fact that the severity of ED in these relatively young men was mostly mild and their ED was generally psychogenic, meaning that the necessity for medical treatment was not great. Moreover, interestingly, the majority of male partners of infertile couples had a negative perception of the safety of using a PDE5 inhibitor when their partners were in a near-fertile or ovulatory period. Approximately 74% of the participants (193/260) believed that the usage of a PDE5 inhibitor during the fertile window period would be risky (high risk or intermediate risk). Only 25.8 % of participants (67/260) replied that the usage of a PDE5 inhibitor when attempting to conceive would generally be safe (low risk or no risk).
This finding emphasizes the importance of conveying accurate information about PDE5 inhibitors and properly counseling male partners with ED in infertile couples.
PDE5 inhibitors are generally safe. They are infrequently associated with adverse events and so far, toxicity tests have shown no known effects on fertility. However, the local effects of PDE5 inhibitors on sperm and the fertilization process have not been studied thoroughly, partly because studies of PDE5 inhibitors have primarily been focused on their contribution to sexual satisfaction, mainly in elderly men. PDE5 inhibitors act by blocking the degradative action of PDE5 in the corpus cavernosum of the penis. However, other isoforms of phosphodiesterase enzymes have been found to exist in sperm cells, suggesting that PDE5 inhibitors may influence sperm cell function [13] . Some reports have described the influence of PDE5 inhibitors on various sperm cell functions [14, 15] . One study reported that concentrations of 0.1-0.3 mol/L in the ejaculate, resulting from the acute oral administration of 100 mg of sildenafil citrate, could have possible inhibitory effects on the actions of sperm PDE isoforms [16] . Another study suggested that PDE5 inhibitors could have a negative effect on male fertility by causing premature acrosome reaction [17] . Although studies have reported conflicting results about the influence of PDE5 inhibitors on sperm function, these data suggest the necessity of obtaining more reliable data about safety aspects related to the use of PDE5 inhibitors and fertilization process [18, 19] . This is an especially important issue since the daily use of a PDE5 inhibitor has become a widespread regimen. The on-demand usage of PDE5 inhibitors means that the exposure of sperm cells or the male reproductive system to PDE5 inhibitors is short, thereby minimizing the likelihood of potentially adverse effects. However, with daily use, the PDE5 inhibitor would consistently be present in the plasma and other parts of the male reproductive tract, such as the epididymis, during the full spermatogenic process. Therefore, a long-term effect on sperm function and the fertilization process is possible, and the potential side effects of daily usage should be thoroughly evaluated.
PDE5 inhibitors may be useful for treating ED in the male partners of infertile couples. Some reports have demonstrated the usefulness of PDE5 inhibitors during infertility treatment in clinical settings [20] . When undergoing assisted reproduction techniques such as intrauterine insemination, men with ED sometimes have difficulties producing a semen sample on demand. Although such instances of ED are usually stress-induced and transitory, PDE5 inhibitors can effectively reverse ED to ensure proper semen collection. Previous studies have shown a significant proportion of the male partners of infertile couples to have decreased sexual function [2, 4] . The prevalence of more than mild ED (an IIEF-5 score of 16 or less) in our study was 10.4% (27/260), and the prevalence of mild ED (an IIEF-5 of 17-21) was 41.5% (108/260). Based on these results, we suggest that men with ED in infertile couples may be promising candidates for medical treatment.
Several limitations of our study should be noted. First, this study was carried out in East Asia. The prevalence of PDE5 inhibitor usage and concerns about their safety may vary among subject groups with different social and cultural backgrounds. Second, the presence of ED was assessed using the IIEF-5 questionnaire. The data obtained from this questionnaire may be relatively subjective, partially explaining the high prevalence of ED in this population. The majority of cases of ED in these men were likely to be of psychogenic origin rather than organic. Third, although the duration of infertility and serum testosterone levels showed significant differences depending on PDE5 inhibitor usage, this finding should be interpreted with caution due to the small sample size of men who had used PDE5 inhibitors. Fourth, this study investigated the usage of PDE5 inhibitors at the time of the female partner's ovulatory period. Despite the limitations, this is the first study to investigate PDE5 inhibitor usage in the male partners of infertile couples. In addition, our results suggest that it is necessary to obtain reliable data regarding the long-term impact of PDE5 inhibitors on the male reproductive system and the fertilization process. Although PDE5 inhibitors may be effective drugs for treating ED in the male partners of infertile couples, we strongly suggest that a more thorough investigation is needed regarding potential interactions between PDE5 inhibitors and sperm cells.
In conclusion, erectile dysfunction is common in the male partners of infertile couples, and these young men with ED may be potential candidates for PDE5 inhibitor treatment. However, the prevalence of PDE5 inhibitor usage among these men was found to be very low, and the majority of them were concerned about the risks posed by PDE5 inhibitors during attempts to conceive. Appropriate counseling is needed and thorough studies should be carried out on a wider scale to assess the potential effects of PDE5 inhibitors on the male reproductive system and sperm cell function.
